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[Title of the Invention] Mobile Communication System 
[Abstract] 

[Objective] To enable on-demand provision of broadcasting content even when 
a large number of PHS terminals demand the provision simultaneously. 
[Means for Solution] A PHS is configured such that when a PHS terminal 
PSl is located within a radio zone formed by a base station CS1, the base 
station CS 1 allots to the PHS terminal PS 1 a free channel among a plurality of 
communication channels of a TDMA/TDD scheme, to thereby enable 
communications. The base station CS1 secures at least one of the plurality of 
communication channels as a dedicated broadcasting channel, and 
accumulates in a local server LSV content items of various broadcasting 
programs provided from a center server CSV on a public digital network INW. 
When the base station CSl receives a broadcasting service provision request 
from the PHS terminal PSl, on the basis of the received request, the base 
station CSl allots the dedicated broadcasting channel to the PHS terminal 
PSl and provides a corresponding broadcasting content item from the local 
sever LSV to the PHS terminal PSl. During this operation, the base station 
CSl opens an SW13 for stopping receipt of an upward physical slot for 
communications. 
[Claims] 

[Claim l] A mobile communication system which includes a plurality of base 
stations connected to a public digital network and in which, when a base 
station receives a request from a mobile terminal located within a radio zone 
formed by said base station, said base station selects a free channel from a 
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plurality of channels and allots the channel to said mobile terminal in order to 
establish connection between said mobile terminal and said public digital 
network to thereby enable communications, characterized in that 
said public digital network comprises : 

program information provision means for providing various pieces of 
program information to said mobile terminal; 
said mobile terminal comprises^ 

means for radio-transmitting a program provision request or a 
communication request to said public digital network; and 
said base station comprises^ 

reception means for receiving a request radio -transmitted from said 
mobile terminal within said radio zone; and 

means for judging whether the request received by said reception means 
is a program provision request or a communication request, wherein when the 
request is a program provision request, said means obtains program 
information corresponding to said program provision request from said 
program information provision means of said public digital network and 
provides the program information to said mobile terminal, by use of a channel 
which is selected in advance from the plurality of channels as a channel 
dedicated for program provision. 

[Claim 2] A mobile communication system which includes a plurality of base 
stations connected to a public digital network and in which, when a base 
station receives a request from a mobile terminal located in a radio zone 
formed by said base station, said base station selects a free channel from a 
plurality of channels and allots the channel to said mobile terminal in order to 
establish connection between said mobile terminal and said public digital 
network to thereby enable communications, characterized in that 
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said public digital network comprises : 

program information provision means for providing various pieces of 
program information to said mobile terminal; 
said mobile terminal comprises^ 

means for radio-transmitting a program provision request or a 
communication request to said public digital network; and 
said base station comprises^ 

program information accumulation means for accumulating the various 
pieces of program information provided from said program information 
provision means; 

reception means for receiving a request radio -transmitted from said 
mobile terminal within said radio zone; and 

means for judging whether the request received by said reception means 
is a program provision request or a communication request, wherein when the 
request is a program provision request, said means provides program 
information corresponding to said program provision request from said 
program information accumulation means to said mobile terminal by use of a 
channel which is selected in advance from the plurality of channels as a 
channel dedicated for program provision. 

[Claim 3] A mobile communication system as described in claim 1 or 2, 
characterized in that said base station does not receive an upward frame radio- 
transmitted from said mobile terminal during a period in which said base 
station provides said program information by use of said channel dedicated for 
program provision. 

[Claim 4] A mobile communication system as described in claim 1 or 2, 
characterized in that said mobile terminal does not transmit an upward frame 
during a period in which said mobile terminal obtains said program 
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information from said channel dedicated for program provision allotted by said 
base station. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to mobile 
communication systems such as a personal handy phone system, a digital 
automobile system, or a digital cellular phone system. 
[0002] 

[Conventional Art] A personal handy phone system (hereinafter abbreviated 
as PHS) has been in practical use as one type of communication system since 
July, 1995. 

[0003] The PHS is a system in which the size of an area covered by a single 
base station is reduced to a radius of 100 to 200 m in order to increase 
frequency repetition efficiency, to thereby enhance the subscriber- 
accommodating capacity. 

[0004] PHSs can be classified into public systems, which are constructed over 
a wide area, including public areas, through connection to a public digital 
network, and private systems, which are constructed at home or in an office 
with a private branch exchange used as the core. In relation to a public 
system, entry of three companies into a common region is permitted in order to 
promote competition in public services. Therefore, in some regions, 
maximally four systems are constructed. Hereinbelow, a conventional PHS 
will be described generally with reference to FIGS. 14 to 16. 
[0005] FIG. 14 shows the basic structure of the above-described PHS (public 
system). 

[0006] As shown in FIG. 14, the PHS consists of a plurality of base stations 
CSl to CSm connected to a public digital network INW such as an Integrated 
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service digital network (hereinafter abbreviated as ISDN); a management- 
control apparatus CC; and a plurality of PHS terminals PS1 to PSn serving as 
mobile terminals. The management-control apparatus CC includes a 
customer-information management database and a database for operating the 
system. Each of the plurality of base stations CSl to CSm forms a radio zone 
having a radius of 100 to 200 m called a cell, and the base stations CSl to CSm 
are disposed in a distributed manner in order to eliminate uncovered areas. 
Thus, a service area is formed. An I 1 interface is used for connection with the 
public digital network INW. A procedure for registering the position of a PHS 
terminal is added to an I interface, which is an user-network interface of the 
ISDN, to thereby obtain the I' interface. The I' interface uses two basic 
interface lines (2B+D) of the ISDN. That is, the V interface has two D 
channels used for control and four B channels used for information 
communications. 

[00071 As shown in FIG. 15, each of the base stations CSl to CSm has two 
interfaces; i.e., a radio interface based on RCR STD-28 (an antenna section 10, 
an RF section 11, a quality monitor section 12, a demodulation section 14, a 
modulation section 15, a TDMA/TDD processing section 16, an ADPCM 
transcodic section 150, a main control section 22) and a digital network 
interface based on a TTCI' interface (an ISDN interface: ISDN I/F 21). 
Various types of antennas, such as a high-gain antenna, are used in the 
antenna section 10 in accordance with the manner of installation. Various 
techniques, such as diversity control, are used in the RF section 11 in order to 
improve the quality of the radio link. The base stations CSl to CSm 
autonomously control arrangement of radio control channels and allocation of 
radio communication channels in a distributed manner. Specifically, the base 
stations CSl to CSm mutually monitor control channels and use channels 
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while avoiding interference. Accordingly, each of the base stations CSl to 
CSm can detect interfering waves during a call and allot to a PHS terminal a 
communication channel which secures communications of good quality having 
no interference. Each of the base stations CSl to CSm always monitors radio 
speech quality during a call, detects deterioration in speech quality, and, when 
having judged that the communication channel must be switched, performs 
communication-channel switching control in order to maintain good quality. 
Moreover, each of the base stations CSl to CSm has a function for detecting a 
failure of its own hardware and a maintenance function for reporting any 
failure to a base station maintenance apparatus via the ISDN I/F and the 
digital network. Since the base stations CSl to CSm always monitor traffic, 
introduction of new facilities, such as addition of a base station, can be 
performed efficiently. 

[0008] As shown in FIG. 16, each of the PHS terminals PS1 to PSn has a 
radio interface based on RCR STD-28 (an antenna section 30, an RF section 31, 
a quality monitor section 32, a demodulation section 34, a modulation section 
35, a TDMA/TDD processing section 36, a selector 37, a speed conversion 
section 38, a voice processing section 39 having a voice codic 39a, a speaker 41, 
a microphone 42, a display (DP) 43, a keyboard (KB) 44, and a main control 
section 45) and a terminal (for example, a data port 40) for connection with a 
data communication terminal. Various types of antennas, such as an external 
stationary type, a telescopic type, or a tiltable type, are used in the antenna 
section 30. By virtue of the above-described configuration, each of the PHS 
terminals PSl to PSn has a function for performing various operations, such as 
radio zone selection and holding, intermittent reception, waiting, automatic 
position registration, making outgoing calls, receiving incoming calls, ending 
calls, and channel switching/handover, depending on users' state of use and 
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radio wave propagation conditions; a function for transmitting a PB signal; 
and functions for performing re dialing, speed dialing, direct dialing, display of 
various statuses (public mode/home mode, out of service area, remaining 
battery power, etc.) by use of a liquid crystal display, volume control, etc. 
Further, each of the PHS terminals PSl to PSn has a dustproof and waterproof 
structure in consideration of outdoor use. 

[0009] Next, operation of the conventional PHS will be described with 
reference to FIGS. 17 to 20. 

[0010] In the case of the conventional PHS, when a PHS terminal PSl PSn is 
located in a radio zone, the PHS terminal PSl-PSn is selectively connected to a 
base station CSl-CSm which forms the radio zone. The PHS terminal PSl- 
PSn connected to any one of the base stations CS1 to CSm is connected to a 
wired telephone TELl-TELk or a home PHS via the base station CSl-CSm, 
and an ISDN or a subscriber telephone network SNW, whereby 
communications therebetween are enabled on the basis of the collected 
information. 

[00 11] At this time, the managing-control apparatus CC collects information 
regarding the PHS terminal PSl-PSn and the base station CSl-CSm via a 
packet network PNW, and performs various operations such as authentication, 
charging, and network service management on the basis of the collected 
information. 

[00 12] Here, the outline of a radio link control scheme and a radio access 
scheme performed between the base stations and the PHS terminals will be 
described. The details of functions and operations of the PHS are described in 
RCR STD-28 "Standards for Second Generation Cordless Phone Systems," JT- 
Q921-b "Specifications of Layer 2 of Interface between Public Base Stations for 
Personal Handy Phone System and Digital Network," and JT Q931b " 
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Specifications of Layer 3 of Interface between Public Base Stations for 
Personal Handy Phone System and Digital Network." Therefore, detailed 
description is omitted. 

[0013] The PHS employs a multi-carrier 4 TDMA (Time Division Multiple 
Access) scheme as a radio access scheme, and a TDD (Time Division Duplex) as 
a transmission scheme. That is, a digital signal on a single radio wave carrier 
is divided into frames of 5 mS, and devices each frame to 8 slots. Of 8 slots, 4 
slots are allotted to downward transmission (CS -> PS), and 4 slots are allotted 
to upward transmission (PS CS). Of 4 respective slots, one slot for upward 
or downward transmission is a communication channel (physical slot for 
control), and the remaining three slots are communication channels (physical 
slots for communications). This enables each base station to communicate 
with as many as three PHS terminals. The radio transmission speed in this 
case is 384 kb/s. 

[0014] FIG. 17 is a diagram showing a frame of the TDMA/TDD scheme. 
[0015] In FIG. 17, channel 1 (CHl) serves as a control channel, and channels 
2 to 4 serve as communication channels. In this case, channel 2 is allotted to 
the PHS terminal PSi; channel 3 is allotted to the PHS terminal PS2; and 
channel 4 is allotted to the PHS terminal PS4. 

[0016] A communication protocol of the PHS includes three protocol phases; 
i.e., a link channel phase for establishing handshake of a radio section: a 
service channel phase for establishing a call connection between a CS and a PS 
for which handshake has been established; and a communication phase for 
performing communications or data transmission. 

[00 17] A call connection phase consists of the above-mentioned link-channel 
establishing phase and service establishing phase. Using the functions of the 
control channel, the link-channel establishing phase selects a channel (link 
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channel) having quality and a capacity required for a call connection of each of 
various services, and a protocol type required for a call connection in the next 
phase. 

[0018] The service establishing phase selects a channel (service channel) 
having a capacity required for providing service and a protocol type necessary 
in the communication phase, by use of the link channel function obtained in 
the link-channel establishing phase. 

[0019] The communication phase enables use of a protocol optimum for each 
service and a channel optimum for each service. 

[0020] Among the seven-layer hierarchy model of an OSI, layers 1, 2, and 3 
relate to the signal scheme in the radio section. Layer 1 defines a frequency 
to be used, a transmission power, a modulation/demodulation scheme, and an 
access scheme. Layer 2 defines a PHS terminal with which the base station 
wishes to communicate in order to enable proper exchange of information with 
the PHS terminal. Layer 3 defines a call connection for an outgoing/incoming 
call, link monitor, connection switching at the time of movement between base 
stations, and termination handling. 

[002 1] Hereinbelow, typical control sequences for outgoing and incoming calls 
in the conventional PHS will be described. In the drawings, RT, MM, and CC 
are the functions of layer 3. RT (radio management) is a function for 
managing radio resources and performs quality control and designation of a 
time slot and a radio carrier. MM (movement management) is a function for 
managing movement of terminals and performs position registration and 
connection switching between base stations. CC (call control) is a function for 
connecting and disconnecting a call and is based on layer 3 of the ISDN. 
[0022] First, a control sequence for outgoing calls in the conventional PHS 
will be described with reference to FIG. 18. As shown in FIG. 18, after a link 
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channel has been established in response to an off hook, a user (a PHS 
terminal in FIG. 18) transfers a call setup message to a network (a base 
station in FIG. 18) by means of radio to thereby start call setup. When the 
network has received the call setup message and confirmed that the call setup 
is an authorized one, the network transmits a call-setup acceptance message to 
the user in order to indicate that the network is processing the call, and enters 
a call accepted state. The user enters a call accepted state upon receipt of the 
call-setup acceptance message. 

[0023] When the user has received a notification -information reception 
instruction, the user requests notification information by means of a 
definition-information request message. Upon receipt of the request, the 
network sends notification information by means of a definition-information 
request message. 

[0024] The user, who has been instructed to request an RT function, requests 
the network to provide the RT function, by means of a function request 
message. Approval of the request for the RT function by the network is 
reported to the user by means of a function request reply message. The user 
transmits an encryption key to the network by means of an encryption-key 
setup message. The user, who has been instructed to request an MM function, 
requests the network to provide the MM function, by means of a function 
request message. Approval of the request for the MM function by the network 
is reported to the user by means of a function request reply message. 
[0025] When the necessary functions requested by the user end, the network 
generates a random number for authentication and reports the random 
number to the user by transmitting an authentication request message. 
[0026] Upon receipt of the authentication request message, the user encrypts 
the random number by use of an authentication key which the user owns, and 
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reports the result of authentication calculation to the network by use of an 
authentication reply message. Upon receipt of the authentication reply 
message, the network performs authentication calculation in a similar manner 
by use of the random number for authentication and an authentication key 
stored in a user home memory and judges whether the result of the 
authentication calculation coincides with that reported by the user. 
[0027] When the two authentication results do not coincide with each other, 
the network starts a call disestablishment procedure in accordance with a rule 
for call canceling and releasing. When the two authentication results coincide 
with each other, the network continues the call connection. 
[0028] When the network receives information indicating that calling of a 
destination user has been started, the network transmits a call message to the 
user. Upon receipt of information indicating that the call has been accepted 
by the destination user, the network transmits a reply message to the user. 
Upon receipt of information indicating that the call has not been accepted by 
the destination user, the network starts a call disestablishment procedure in 
accordance with the rule for call canceling and releasing. By means of the 
above-described procedures, communications are started. 
[0029] Subsequently, a control sequence for incoming calls in the 
conventional PHS will be described with reference to FIG. 19. The network (a 
base station in FIG. 19) reports an incoming call to the user (a PHS terminal 
in FIG. 19) by transmitting an incoming call message to the user. Upon 
receipt of the incoming call message, the user establishes a link channel. 
After establishment of the link channel, the user transmits an incoming call 
reply message to the network. Upon receipt of the incoming call reply 
message, the network transmits a call setup message. Upon receipt of the 
call setup message, the user replies by means of a call-setup acceptance 
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message. 

[0030] When the user has received a notification-information reception 
instruction, the user requests notification information by means of a 
definition-information request message. Upon receipt of the request, the 
network sends notification information by means of a definition -information 
request message. 

[0031] The user, who has been instructed to request an RT function, requests 
the network to provide the RT function, by means of a function request 
message. Approval of the request for the RT function by the network is 
reported to the user by means of a function request reply message. The user 
transmits an encryption key to the network by means of an encryption-key 
setup message. The user, who has been instructed to request an MM function, 
requests the network to provide the MM function, by means of a function 
request message. Approval of the request for the MM function by the network 
is reported to the user by means of a function request reply message. 
[0032] When the necessary functions requested by the user end, the network 
generates a random number for authentication and reports the authentication 
random number to the user by transmitting an authentication request 
message. Upon receipt of the authentication request message, the user 
encrypts the random number by use of an authentication key which the user 
owns, and reports the result of authentication calculation to the network by 
use of an authentication reply message. Upon receipt of the authentication 
reply message, the network performs authentication calculation in a similar 
manner by use of the random number for authentication and an 
authentication key stored in a user home memory and judges whether the 
result of the authentication calculation coincides with that reported by the 
user. 
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[0033] When the two authentication results do not coincide with each other, 
the network starts a call disestablishment procedure in accordance with a rule 
for call canceling and releasing. When the two authentication results coincide 
with each other, the network continues the call connection. 
[0034] The user, who has transmitted an authentication reply message, 
transmits a call message or a reply message. When the user performs off- 
hook after transmission of the call message, the user notifies acceptance of the 
incoming call to the network by transmitting the reply message thereto. 
Upon receipt of the reply message, the network transmits a reply 
acknowledgement message to the user. The user enters a "communicating" 
state upon receipt of the reply acknowledgement message, which indicates 
completion of circuit switched connection. By means of the above-described 
procedures, call setup is performed and then communications are started. 
[0035] FIG. 20 shows a control sequence chart for clearing. Descriptions of 
control sequences for position registration and handover are omitted. 
[0036] As described above, PHS realizes high-speed transmission and low 
cost, and is therefore expected to be used more widely in data communications 
by use of multi-media terminals and is considered to be the favorite network 
access means in mobile computing. Also, PHS is considered to be a first step 
of the revolution from mobile communications handling mainly voice to mobile 
communications in the multimedia era. PHS can transfer not only voice but 
also computer data and image information at high speed. Thus, even in a 
mobile environment, the PHS terminal (portable information equipment) can 
access the Internet, use PC compunctions, and use various types of on-demand 
services. 

[0037] Examples of content items which are provided to individual persons 
through on-demand services include weather forecast, news, electronic 
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newspapers, weekly magazines, administrative information, and wayside 
tourist information. Further, information which is peculiar to a specific space 
may be provided. 

[0038] Meanwhile, an on-demand service may be provided to many persons 
carrying PHS terminals within a public space in a town or a specific space 
such as a railroad station, a department store, or an underground concourse. 
However, when such a service is provided while three physical slots for 
communications are allotted to each person, many other persons become 
unable to receive the service. 
[0039] 

[Problems to be Solved by the Invention] When the above -described 
conventional communication system provides information on demand, the 
following problem occurs, because the transmission line (radio section) 
between a base station and mobile terminals can use only three channels 
(physical slots for communications) simultaneously. Assuming the case in 
which program information such as an electronic newspaper or an electronic 
weekly magazine is provided at, for example, a railroad station, a large 
number of information provision requests concentrate in the radio zone of a 
single base station. In such a case, only the first three mobile terminals can 
obtain transmission lines for communication with the base station, and many 
other persons cannot receive the information. Although the number of 
transmission lines may be increased through addition of another base station, 
this increases facility cost. In addition, the traffic toward a server which 
accommodates content items increases, with the result that the processing 
speed of the server becomes insufficient. 

[0040] The present invention has been accomplished in order to solve the 
above -described problem, and an object of the present invention is to provide a 
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mobile communication system which can increase the efficiency in use of 
channels in a radio zone formed by a single base station, to thereby enable 
provision of information to many mobile terminal users. 
[0041] 

[Means for Solving the Problems] In order to achieve the above- described 
object, the mobile communication system described in claim 1 includes a 
plurality of base stations connected to a public digital network. When a base 
station receives a request from a mobile terminal located within a radio zone 
formed by said base station, said base station selects a free channel from a 
plurality of channels and allots the channel to said mobile terminal in order to 
establish connection between said mobile terminal and said public digital 
network to thereby enable communications. Said public digital network 
comprises program information provision means for providing various pieces of 
program information to said mobile terminal. Said mobile terminal comprises 
means for radio-transmitting a program provision request or a communication 
request to said public digital network. Said base station comprises reception 
means for receiving a request radio-transmitted from said mobile terminal 
within said radio zone; and means for judging whether the request received by 
said reception means is a program provision request or a communication 
request. When the request is a program provision request, said means 
obtains program information corresponding to said program provision request 
from said program information provision means of said public digital network 
and provides the program information to said mobile terminal, by use of a 
channel which is selected in advance from the plurality of channels as a 
channel dedicated for program provision. 

[0042] The mobile communication system described in claim 2 includes a 
plurality of base stations connected to a public digital network. When a base 
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station receives a request from a mobile terminal located in a radio zone 
formed by said base station, said base station selects a free channel from a 
plurality of channels and allots the channel to said mobile terminal in order to 
establish connection between said mobile terminal and said public digital 
network to thereby enable communications. Said public digital network 
comprises program information provision means for providing various pieces of 
program information to said mobile terminal. Said mobile terminal comprises 
means for radio -transmitting a program provision request or a communication 
request to said public digital network. Said base station comprises program 
information accumulation means for accumulating the various pieces of 
program information provided from said program information provision 
means! reception means for receiving a request radio -transmitted from said 
mobile terminal within said radio zone; and means for judging whether the 
request received by said reception means is a program provision request or a 
communication request. When the request is a program provision request, 
said means provides program information corresponding to said program 
provision request from said program information accumulation means to said 
mobile terminal by use of a channel which is selected in advance from the 
plurality of channels as a channel dedicated for program provision. 
[0043] The mobile communication system described in claim 3 is the mobile 
communication system described in claim 1 or 2, characterized in that said 
base station does not receive an upward frame radio-transmitted from said 
mobile terminal during a period in which said base station provides said 
program information by use of said channel dedicated for program provision. 
[0044] The mobile communication system described in claim 4 is the mobile 
communication system as described in claim 1 or 2, characterized in that said 
mobile terminal does not transmit an upward frame during a period in which 
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said mobile terminal obtains said program information from said channel 
dedicated for program provision allotted by said base station. 
[0045] In the mobile communication system of the present invention, in 
response to a request from a mobile terminal, the base station identifies and 
judges whether the request is a program provision request; i.e., a request for 
content provided in a broadcasting form, or an ordinary communication 
request; and when the request is a program provision request, the base station 
reports to the mobile terminal a channel (a physical slot for communications) 
dedicated for program provision and allotted to the requested content item. 
[0046] Subsequently, the mobile terminal enables a reception function, 
disables a transmission function, and captures the notified channel dedicated 
for program provision. Thus, the mobile terminal becomes possible to obtain 
the content item from the program information provision means of the public 
digital network or the program information accumulation means connected to 
the base station. 

[0047] That is, since the base station provides content to a plurality of mobile 
terminals by use of the same physical slot for communications, the base station 
can provide the content to a large number of mobile terminals which have 
transmitted content provision requests simultaneously. In the case in which 
many persons carrying PHS terminals request the service on demand within a 
public space in a town or a specific space such as a railroad station, a 
department store, or an underground concourse, each user can obtain a desired 
content item, while staying there, by designating the desired content by use of 
his/her PHS terminal. 

[0048] Examples of content provided from a center server serving as the 
program information provision means include weather forecast, news, 
electronic newspapers, weekly magazines, administrative information, wayside 
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tourist information, and information which is peculiar to a specific space. 
[0049] 

[Embodiment of the Invention] An embodiment of the present invention will 
be now described in detail with reference to the drawings. 
[0050] FIG. 1 is a diagram showing the configuration of a personal handy 
phone system (hereinafter abbreviated as PHS), which is an embodiment of 
the mobile communication system of the present invention; FIG. 2 is a diagram 
showing the configuration of a base station; and FIG. 3 is a diagram showing 
the configuration of a mobile terminal (PHS terminal). The present PHS is 
adapted to public use. 

[0051] As shown in FIG. 1, a plurality of base stations CSl to CSm, a 
management-control apparatus CC, a center server CSV, etc. are connected to 
a public digital network INW such as an integrated service digital network 
(hereinafter abbreviated as ISDN). The management-control apparatus CC 
includes a customer-information management database and a database for 
operating the system. Each of the plurality of base stations CSl to CSm 
forms a radio zone having a radius of 100 to 200 m called a cell, and the base 
stations CSl to CSm are disposed in a distributed manner in order to 
eliminate uncovered areas. Thus, a predetermined service area is formed. 
Within the service area, a plurality of PHS terminals (mobile terminals) PSl to 
PSn carried by respective users are scattered. A local server LSV is connected 
to each of the plurality of base stations CSl to CSm. Various content items 
are downloaded from a center server CSV of the public digital network INW. 
An V interface is used for connection with the public digital network INW. A 
procedure for registering the positions of the PHS terminals PSl to PSn is 
added to an I interface, which is an user-network interface of the ISDN, to 
thereby obtain the I 1 interface. The I' interface uses two basic interface lines 
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(2B+D) of the ISDN. That is, the V interface has two D channels used for 
control and four B channels used for information communications. 
[0052] When a PHS terminal PSlPSn is located within a radio zone formed 
by one of the base stations CSl to CSm, the PHS terminal PSl-PSn is 
selectively connected to the base station CSlCSm via a radio channel. Thus, 
the PHS terminal PSl-PSn is connected to a wired telephone TELl-TELk or a 
home PHS (a system for home use) via the base station CSl-CSm, the public 
digital network INW, and a subscriber telephone network SNW, whereby 
communications therebetween are enabled. 

[0053] FIG. 2 shows the configuration of the above-described base stations 
CSl to CSm. 

[0054] As shown in FIG. 2, each of the base stations CSl to CSm consists of 
an antenna section 10, an RF section 11, a quality monitor section 12, a switch 
13 (hereinafter referred to as SW 13), a demodulation section 14, a modulation 
section 15, a TDMA/TDD processing section 16, selectors 17 and 20, a speed 
conversion section 18, a voice codic 19, an ISDN interface 21 (hereinafter 
referred to as ISDN I/F 21), and a main control section 22. The quality 
monitor section 12, the ISDN I/F 21, the main control section 22, the local 
server LSV, etc. are connected with each other via an internal bus. That is, 
the base stations CSl to CSm differ from conventional base stations in that the 
conventional ADPCM transcodic section is replaced with the selectors 17 and 
20, the speed conversion section 18, and the switch 13; and the local server 
LSV is newly connected. 

[0055] Various content items are distributed from the center server CSV to 
the ISDN IF 2 1 of each of the base stations CSl to CSm. The thus- distributed 
content items are accumulated in the local server LSV via the internal bus. 
When a base station CSl-CSm transfers a content item to a PHS terminal 
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PSl-PSn connected thereto by radio, the base station retrieves (obtains) the 
content item from the local server LSV and radio-transmits the item via the 
ISDN IF 21, the selector 20, the speed conversion section (64k/32k bps) 18, the 
selector 17, the TDMA/TDD processing section 16, the modulation section 15, 
the RF section 11, and the antenna section 10. The main control section 22 
controls this communication control sequence. When a broadcasting channel 
is to be used, in accordance with an instruction from the main control section 
22, the switch 13 between the RF section 11 and the demodulation section 14 is 
opened in order to realize a function of the base station CSl CSm for stopping 
receipt of upward physical slots for communications transmitted from the PHS 
terminals PSl to PSn. 

[0056] As shown in FIG. 3, each of the PHS terminals PSl to PSn comprises 
an antenna section 30, an RF section 31, a quality monitor section 32, a switch 
33 (hereinafter referred to as an SW 33), a demodulation section 34, a 
modulation section 35, a TDMA/TDD processing section 36, a selector 37, a 
speed conversion section 38, a voice processing section 39 having a voice codic 
39a, a data port 40, a speaker 41, a microphone 42, a display 43 (hereinafter 
referred to as DP 43), a keyboard 44 (hereinafter referred to as KB 34), and a 
main control section 45. 

[0057] That is, the PHS terminals PSl to PSn differ from conventional PHS 
terminals in that the SW 33 is added to the conventional RF section. In the 
case of the PHS terminals PSl to PSn, when the broadcasting channel is used, 
the SW 33 is opened in accordance with an instruction from the main control 
section 45. Thus, the function for stopping transmission of a request to the 
upward side is realized. 

[0058] The content provision service provided by the PHS having the above- 
described configuration is realized by information elements contained in a 
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link-channel allocation message shown in FIG. 4. 

[0059] For example, the center server CSV distributes content items such as 
wide-area information to the PHS terminals PSl to PSn and distributes 
content items to the local sever LSV. The local server LS provides content 
items of broadcasting programs distributed from the center server CSV and 
information content items closely relating to a region in which the base station 
CSlCSm is disposed. 

[0060] FIG. 5 shows information elements contained in a link-channel 
establishment request message prescribed in RCR STD-28; FIG. 6 shows the 
configuration of SCCH of an upward physical slot for control which is 
allocated when a link channel is established; and FIG. 7 shows the 
configuration of SCCH of a downward physical slot for control. 
[0061] Hereinbelow, there will be described an example operation of 
providing to each PHS terminal, in a broadcasting service form, various 
content items accumulated in the local server connected to each base station. 
[0062] FIGS. 8 and 9 show examples of TDMA/TDD frames in the radio 
section of the broadcasting service of the mobile communication system. 
[0063] In these drawings, channel 1 is a physical slot for control; and 
channels 2 to 4 are physical slots for communications. A broadcasting service 
is provided by use of channel 21 and PHS terminals PS2 and PS3 receive the 
same content item. A PHS terminal PS4 performs ordinary communications 
through channel 4. The difference between FIGS. 8 and 9 is that in FIG. 8 
the PHS terminals PS2 and PS3 do not transmit an upward signal through 
channel 2, and in FIG. 9 the base station CS does not receive a signal from 
channel 2. In either case, an upward signal (PS->CS) is not used when the 
broadcasting channel is used. 

[0064] This is performed for the following reason. When the broadcasting 
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channel is used, the plurality of PHS terminals PS1 to PSn which receive the 
broadcasting service use the same upward channel, thereby causing 
generation of slot collision. In the case of FIG. 8, since the PHS terminal PS 
does not perform transmission, the battery power of the PHS terminal PS can 
be saved accordingly. For the sake of convenience, the channel for providing a 
broadcasting service is called a broadcasting channel, and the channel for 
providing an ordinary communication service is called a communication 
channel. 

[0065] Next, operation in the case in which the user of the PHS terminal PS 1 , 
among the PHS terminals PS1 to PSn, receives a desired content provision 
service from the local server LSV connected to the base station CSl will be 
described with reference to FIGS. 10 to 13. FIG. 10 is a flowchart showing 
the general operation of the PHS terminal PS1 for obtaining content in the 
PHS; FIG. 11 is an illustration showing an example content item of the 
broadcasting channel; and FIGS. 12 and 13 are detailed control sequence 
charts of the content provision service effected between the PHS terminal PS 1 
and the base station CS 1. Since the content provision service is established 
when the PHS terminal PSl PSn transmits a content provision request to the 
center server CSV or the local servers LSV connected to the base stations CSl 
to CSm, basically, only a control sequence for outgoing from the PHS terminal 
PSl-PSn is present. Further, in the present embodiment, it is assumed that 
contents of various broadcasting programs are provided in advance from the 
center server CSV on the public digital network INW to the base stations CSl 
to CSm and are accumulated in their local servers LSVs, and that the local 
servers LSVs provide the content provision service via the base stations CSl to 
CSm. 

[0066] As shown in FIG. 10, in order to receive a content item from a server 
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(a local server LSV in this case), the PHS terminal PSl requests the local 
server LSV to provide a service menu (step 10 1). Upon receipt of the service 
menu from the local server LSV, the PHS terminal PSl displays the service 
menu on the DP 33. When the user has selected a desired service through 
operation of the KB 34 (step 102), the PHS terminal PSl radio transmits a 
communication request to the local server LSV when the selected service is an 
ordinarily communication service. 

[0067] Upon receipt of the request from the PHS terminal PSl, the base 
station CS1 judges whether the request is a communication request or a 
broadcasting service request (step 103). 

[0068] In this case, since the request is a communication request, on the 
basis of the received communication request, the base station CSl allots to the 
PHS terminal PSl a free communication channel among the plurality of 
communication channels, whereby communications with the PHS terminal 
PSl are enabled. Subsequently, the PHS terminal PSl requests a desired 
content item by use of the allotted communication channel (step 104) and 
obtains the content item from the communication channel (step 105). 
Subsequently, the PHS terminal PSl ends the communications. Notably, data 
exchange during that period is performed by use of all the communication 
channels. The present embodiment does not describe whether a series of 
data exchanges is performed through a single-time link-channel allocation or 
while a link channel is allotted in each step. 

[0069] Meanwhile, when the service selected by the user is a broadcasting 
service, the PHS terminal PSl radio-transmits to the local server LSV a 
request for a desired broadcasting program service (step 106). Up to this 
point, communications are preformed by use of the communication channel. 
Upon receipt of the request, the base station CSl releases the communication 
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channel and allots a dedicated communication channel (a broadcasting 
channel) through which broadcasting is performed at all times. Subsequently, 
the PHS terminal PSl obtains the desired content item from the allotted 
broadcasting channel (step 107). After having obtained the content item, the 
PHS terminal PS 1 releases the broadcasting channel. Subsequently, the base 
station CSl allots the free communication channel to the PHS terminal PSl 
again. Through the allotted communication channel, the PHS terminal PSl 
reports to the local server LSV or the center server CSV the completion of 
obtaining content (step 108). This operation is performed in order to confirm 
whether the user has received the content item properly and is used in order to 
charge to the user a fee for the provided information. 

[0070] In the case of an example content item of a broadcasting channel as 
shown in FIG. 11, an electronic newspaper and a weather forecast are 
broadcast. Four newspaper companies (e.g., company A to company D) deliver 
electronic newspapers; the user can obtain content of an electronic newspaper 
from his favorite newspaper company (e.g., company B). In actuality, these 
items are encrypted. Wen the PHS terminal PSl requests the local server 
LSV to provide a desired content, an encryption key for the content items of 
the B company is passed from the local server LSV to the PHS terminal PSl. 
When the user performs a predetermined operation on the basis of the 
encryption key, the user is permitted to read the contents of the electronic 
newspaper of company B. The user may obtain the entire text by 
transmitting the encryption key as is. Alternatively, the user may input the 
encryption key after operating a key of a certain headline in order to obtain 
the text of a desired column only. When the user wishes to read content items 
other than those of company B, the user performs the above described 
operation again to thereby obtain a new encryption key from the local server 
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LSV. 

[0071] Hereinbelow, the details of an operation of the PHS for controlling 
allocation of channels for broadcasting services will be described with 
reference to FIGS. 12 and 13. 

[0072] In the case of this PHS, the user of the PHS terminal PSl performs a 
predetermined service-menu request operation by use of the KB 34 of the PHS 
terminal PSl in order to request the local server LSV for a service menu. In 
response thereto, the PHS terminal PSl radio-transmits a link-channel 
establishment request to the public digital network INW (the base station 
CSl-CSm in this case) by use of a physical slot for control. 
[0073] Upon receipt of the link-channel establishment request, the base 
station CSl allocates a link channel and designates a physical slot for 
communications (communication channel) for the PHS terminal PSl. After 
the communication channel is designated, the PHS terminal PSl performs call 
setup and other operations by use of the communication channel and 
establishes a link between the PHS terminal PSl and the local server LSV. 
After establishment of the link, the PHS terminal PSl requests the service 
menu. Every time the local server LSV receives the service menu request 
from the PHS terminal PSl, the local server LSV transfers the stored service 
menu to the PHS terminal PSl via the base station CSl. 
[00 74] The transferred service menu is displayed on the DP 33 of the PHS 
terminal PSl. When the user selects a desired content item (program 
information) from the displayed service menu, the PHS terminal PSl radio- 
transmits a request for a desired content item (a broadcasting service request) 
to the local server LSV via the base station CSl. 

[0075] Upon receipt of the broadcasting service request, the local server LSV 
memorizes information regarding the PHS terminal PSl which has 
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transmitted the request and temporarily releases the communication channel 
for the PHS terminal PSl. The PHS terminal PSl transmits the link-channel 
establishment request again. The base station CSl and the local server LSV 
identify the memorized PHS terminal PSl from the incoming identification 
code of the link-channel establishment request message and allots a 
broadcasting channel through link-channel allocation. Since a content item is 
always distributed to the broadcasting channel, the PHS terminal PSl can 
receive the content simultaneously with the operation of capturing the 
allocated broadcasting channel, without performance of synchronous burst, a 
series of call setup and authentication, etc. When the PHS terminal PS 1 has 
received the desired content item properly and ended the receipt of the content 
item, the PHS terminal PSl disconnects the broadcasting channel. 
Subsequently, the PHS terminal PSl transmits the link-channel 
establishment request again in order to obtain a communication channel and 
reports to the local server LSV proper receipt of the broadcasting content. 
Subsequently, the PHS terminal PSl releases the communication channel and 
ends the access to the broadcasting service. 

[0076] As described above, in the PHS according to the present embodiment, 
among 4 channels which are available when radio communications are 
performed in the TDMA/TDD scheme between the PHS terminal PSl and the 
public digital network INW via the base station CSl, a specific channel is 
reserved as a broadcasting channel for providing content items of broadcasting 
programs; and the broadcasting programs are distributed to the broadcasting 
channel. Therefore, the content items of the broadcasting programs can be 
simultaneously provided to many PHS terminal users on demand. 
[0077] In relation to a content item on which a large number of requests 
concentrate; i.e., a popular content item, a plurality of dedicated channels are 
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reserved, and such a content item is provided in a broadcasting form. Thus, 
the efficiency in use of channels can be enhanced. 
[0078] In the above-described embodiment, content items of various 
programs are accumulated in the local sever LSV connected to each base 
station CSl-CSm; and the local server LSV provides content provision service 
via the base station CSl-CSm. However, the center server CSV on the public 
digital network INW may provide content provision service via the base 
station CSl-CSm. In this case, the local servers LSV at the base stations CSl 
to CSm become unnecessary. However, the number of accesses to the center 
server CSV increases with the number of PHS terminals which issue requests 
simultaneously, with the result that response may be deteriorated accordingly. 
[0079] 

[Effects of the Invention] As described above, in the mobile communication 
system according to the present invention, among a plurality of channels 
which the base station allots to a mobile terminal for radio communications in 
the TDMA/TDD scheme, at least one channel is reserved as a channel 
dedicated for provision of program information. Therefore, various programs 
can be provided to many users of mobile terminals on demand by use of the 
public digital network. 

[0080] In relation to program information on which a large number of 
requests concentrate; i.e., a popular program, a plurality of dedicated channels 
are reserved, and such a program is provided in a broadcasting form. Thus, 
the efficiency in use of channels can be enhanced. 
[Brief Description of Drawings] 

[FIG. l] Diagram showing the configuration of a personal handy phone 
system (PHS), which is an embodiment of a mobile communication system 
according to the present invention. 
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[FIG. 2] Diagram showing the configuration of a base station of the PHS. 
[FIG. 3] Diagram showing the configuration of a mobile terminal (PHS 
terminal) of the PHS. 

[FIG. 4] Configuration of information elements contained in a link-channel 
allocation message. 

[FIG. 5] Configuration of information elements contained in a link-channel 
establishment request message. 

[FIG. 6] Configuration of SCCH of an upward physical slot for control. 
[FIG. 7] Configuration of SCCH of a downward physical slot for control. 
[FIG. 8] Diagram showing an example of TDMA/TDD frames in the PHS. 
[FIG. 9] Diagram showing another example of TDMA/TDD frames in the 
PHS. 

[FIG. 10] Flowchart showing the general operation at the time when a PHS 
terminal PS 1 of the PHS obtains content. 

[FIG. 11] Illustration showing an example content item of the broadcasting 
channel. 

[FIG. 12] Sequence chart showing the operation of the PHS for controlling 
allocation of channels for broadcasting services. 
[FIG. 13] Sequence chart continued from FIG. 12. 
[FIG. 14] Configuration of a conventional PHS. 

[FIG. 15] Diagram showing the configuration of a base station of the 
conventional PHS. 

[FIG. 16] Diagram showing the configuration of a mobile terminal (PHS 
terminal) of the conventional PHS. 

[FIG. 17] Diagram showing TDMA/TDD frames of the conventional PHS. 
[FIG. 18] Sequence chart showing the outgoing call control operation of the 
convention al PHS . 
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[FIG. 19] Sequence chart showing the incoming call control operation of the 
conventional PHS. 

[FIG. 20] Sequence chart showing the disconnecting control operation of the 

conventional PHS. 

[Description of Reference Numerals] 

10, 30 •■• antenna section! 11, 31 ■■• RF section; 12, 32 — quality monitor 
section; 13, 33 switch (SW); 14, 34 •* demodulation section; 15, 35 ■•• 
modulation section; 16, 36 • TDMA/TDD processing section; 17, 20, 37 — 
selector; 18, 38 • ■ speed conversion section; 19, 39a voice codic; 21 ••• ISDN 
interface (ISDN IF); 22, 45 — main control section; 40 • data port; 41 •• 
speaker; 42 -•• microphone; 43 • display (DP); 44 • ■ keyboard (KB); INW •■• 
public digital network; CSlCSm - base station; PSl-PSn PHS terminal 
(mobile terminal); CSV *•■ center server; LSV *** local server; CC *•• 
management-control apparatus; TELl-TELk wired phones 

***** 
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FIG. 1 

CSV: CENTER SERVER 

SNW: SUBSCRIBER TELEPHONE NETWORK 

INW: PUBLIC DIGITAL NETWORK 

PNW: PACKET NETWORK 

CS1 , CS2, CSm: BASE STATION 

LSV: LOCAL SERVER 

CC: MANAGEMENT-CONTROL APPARATUS 

A: I' INTERFACE 

B: SYSTEM FOR HOME USE 

C: MASTER STATION 

D: REMOTE STATION 

FIG. 2 

10: ANTENNA SECTION 

11: RF SECTION 

12: QUALITY MONITOR SECTION 

14: DEMODULATION SECTION 

15: MODULATION SECTION 

16: TDMA/TDD PROCESSING SECTION 

17, 20: SELECTOR 

18: SPEED CONVERSION SECTION 

19: VOICE CODIC 

22: MAIN CONTROL SECTION 

LSV: LOCAL SERVER 

A: CALL CONTROL SIGNAL 

B: MAINTENANCE SIGNAL 

FIG. 3 

30: ANTENNA SECTION 

31: RF SECTION 

32: QUALITY MONITOR SECTION 

34: DEMODULATION SECTION 

35: MODULATION SECTION 

36: TDMA/TDD PROCESSING SECTION 

37: SELECTOR 

38: SPEED CONVERSION SECTION 

39: VOICE PROCESSING SECTION 
39a: VOICE CODIC 

40: DATA PORT 

41: SPEAKER 



Japanese Patent Application, 
Laid-Open Publication No. H10 200493 



42: MICROPHONE 

45: MAIN CONTROL SECTION 

FIG. 4 

A: BIT 

B: OCTET 

C: RESERVED 

D: MESSAGE TYPE 

E: LCH TYPE 

F: EXPANDED LCH PROTOCOL TYPE 

G: CC PROTOCOL TYPE 

H: RELATIVE SLOT NUMBER 

I: CARRIER NUMBER 

J: ABSOLUTE SLOT NUMBER 

FIG. 5 

A: BIT 

B: OCTET 

C: RESERVED 

D: MESSAGE TYPE 

E: LCH TYPE 

F: LCH PROTOCOL TYPE 

G: EXPANDED LCH PROTOCOL TYPE 

H: CC PROTOCOL TYPE 

I: RT-MM PROTOCOL VERSION 

J: AREA INFORMATION NOTIFICATION CONDITION NUMBER 

K: OPTION 

L: INCOMING IDENTIFICATION CODE 

M: OUTGOING IDENTIFICATION CODE 

FIG. 6 

A: INCOMING IDENTIFICATION CODE 

B: OUTGOING IDENTIFICATION CODE 

R: RAMP TIME FOR TRANSIENT RESPONSE 

SS: START SYMBOL 

PR: PREAMBLE 

UN: SYNCHRONOUS LEAD 

CI: CHANNEL TYPE 

C: INCOMING IDENTIFICATION CODE: CONTAIN CALL CODE OF OWN STATION 

D: OUTGOING IDENTIFICATION CODE: CONTAIN CALL CODE OF COUNTERPART STATION FOR 

CONNECTION 
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FIG. 7 

A: INCOMING IDENTIFICATION CODE 

B: OUTGOING IDENTIFICATION CODE 

R: RAMP TIME FOR TRANSIENT RESPONSE 

SS: START SYMBOL 

PR: PREAMBLE 

UN: SYNCHRONOUS LEAD 

CI: CHANNEL TYPE 

C: INCOMING IDENTIFICATION CODE: CONTAIN CALL CODE OF OWN STATION 

D: OUTGOING IDENTIFICATION CODE: CONTAIN CALL CODE OF COUNTERPART STATION FOR 

CONNECTION 

FIG. 8 

A: DOES NOT TRANSMIT 
FIG. 9 

A: DOES NOT RECEIVE 
FIG. 10 

101: REQUEST SERVICE MENU 
102: SELECT SERVICE 

103: IS COMMUNICATION OR BROADCASTING SERVICE REQUESTED? 

104: REQUEST DESIRED CONTENT 

105: OBTAIN CONTENT FROM COMMUNICATION CHANNEL 

106: REQUEST DESIRED CONTENT 

107: OBTAIN CONTENT FROM BROADCASTING CHANNEL 

108: REPORT SERVER COMPLETION OF CONTENT OBTAINMENT 

A: START 

B; COMMUNICATION CHANNEL 

C: COMMUNICATION 

D: BROADCASTING 

E: BROADCASTING CHANNEL 

F: END 

FIG. 11 

A: BROADCASTING CONTENT 
B: WEATHER FORECAST 
C: ELECTRONIC NEWSPAPER 
D: COMPANY A 
E: COMPANY B 
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F: COMPANY C 

G: COMPANY D 

FIG. 12 

A: PHS TERMINAL 

B: BASE STATION 

C: OFF HOOK 

0: LINK-CHANNEL ESTABLISHMENT REQUEST 

E: LINK-CHANNEL ALLOCATION 

F: SYNCHRONOUS BURST 

G: SYNCHRONOUS BURST 

H: CALL SETUP 

I: CALL SETUP ACCEPTANCE 

J: AUTHENTICATION REQUEST 

K: AUTHENTICATION REPLY 

L: CALL 

M: REPLY 

N: DATA COMMUNICATIONS 

0: DISCONNECTION 

P: RELEASE 

Q: PS SIDE DISCONNECTION 

R: RELEASE COMPLETION 

S: RADIO CHANNEL DISCONNECTION 

T: COMPLETION OF RADIO CHANNEL DISCONNECTION 

U: OFF HOOK 

V: LINK-CHANNEL ESTABLISHMENT REQUEST 

W: LINK-CHANNEL ALLOCATION 

X: RECEPTION OF DATA 

Y: TO (2) 

Z: OMITTED 

AA: RECEPTION OF SERVICE MENU 

AB: RECEPTION OF CONTENT OF BROADCASTING CHANNEL 

FIG. 13 

A: FROM (1) 

B: PHS TERMINAL 

C: BASE STATION 

D: OFF HOOK 

E: LINK-CHANNEL ESTABLISHMENT REQUEST 

F: LINK-CHANNEL ALLOCATION 

G: SYNCHRONOUS BURST 
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H: SYNCHRONOUS BURST 

I: CALL SETUP 

J: CALL SETUP ACCEPTANCE 

K: AUTHENTICATION REQUEST 

L: AUTHENTICATION REPLY 

M: CALL 

N: REPLY 

0: DATA COMMUNICATIONS 

P: DISCONNECTION 

Q: RELEASE 

R: RELEASE COMPLETION 

S: PS SIDE DISCONNECTION 

T: RADIO CHANNEL DISCONNECTION 

U: COMPLETION OF RADIO CHANNEL DISCONNECTION 

V: OMITTED 

W: REPORT TO SERVER 

FIG. 14 

SNW: SUBSCRIBER TELEPHONE NETWORK 

INW: PUBLIC DIGITAL NETWORK 

PNW: PACKET NETWORK 

CS1, CS2, CSm: BASE STATION 

CC: MANAGEMENT-CONTROL APPARATUS 

A: I' INTERFACE 

B: SYSTEM FOR HOME USE 

C: MASTER STATION 

D: REMOTE STATION 

FIG. 15 

10: ANTENNA SECTION 
11: RF SECTION 
12: QUALITY MONITOR SECTION 
14: DEMODULATION SECTION 
15: MODULATION SECTION 
22: MAIN CONTROL SECTION 
150: ADPCM TRANSCODIC 
A: CALL CONTROL SIGNAL 
B: MAINTENANCE SIGNAL 

FIG. 16 

30: ANTENNA SECTION 
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31 : RF SECTION 

32: QUALITY MONITOR SECTION 

34: DEMODULATION SECTION 

35: MODULATION SECTION 

36: TDMA/TDD PROCESSING SECTION 

37: SELECTOR 

38: SPEED CONVERSION SECTION 

39: VOICE PROCESSING SECTION 

39a: VOICE CODIC 

40: DATA PORT 

41: SPEAKER 

42: MICROPHONE 

45: MAIN CONTROL SECTION 

FIG. 18 

A: PHS TERMINAL 

B: BASE STATION 

C: OFF HOOK 

D: LINK-CHANNEL ESTABLISHMENT REQUEST 

E: LINK-CHANNEL ALLOCATION 

F: SYNCHRONOUS BURST 

G: SYNCHRONOUS BURST 

H: CALL SETUP 

I : CALL SETUP ACCEPTANCE 

J: DEFINITION INFORMATION REQUEST 

K: DEFINITION INFORMATION REPLY 

L: FUNCTION REQUEST 

M: FUNCTION REQUEST REPLY 

N: ENCRYPTION KEY SETUP 

0: FUNCTION REQUEST 

P: FUNCTION REQUEST REPLY 

Q: AUTHENTICATION REQUEST 

R: AUTHENTICATION REPLY 

S: CALL 

T: REPLY 

U: IN COMMUNICATIONS 
FIG. 19 

A: PHS TERMINAL 

B: BASE STATION 

C: INCOMING CALL 
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D: LINK-CHANNEL ESTABLISHMENT REQUEST 

E: LINK-CHANNEL ALLOCATION 

F: SYNCHRONOUS BURST 

G: SYNCHRONOUS BURST 

H: INCOMING CALL REPLY 

I: CALL SETUP 

J: CALL SETUP ACCEPTANCE 

K: DEFINITION INFORMATION REQUEST 

L: DEFINITION INFORMATION REPLY 

M: FUNCTION REQUEST 

N: FUNCTION REQUEST REPLY 

0: ENCRYPTION KEY SETUP 

P: FUNCTION REQUEST 

Q: FUNCTION REQUEST REPLY 

R: AUTHENTICATION REQUEST 

S: AUTHENTICATION REPLY 

T: CALL 

U: REPLY 

V: REPLAY ACKNOWLEDGEMENT 

W: IN COMMUNICATIONS 

X: OPERATE RINGER 

Y: OFF HOOK 

FIG. 20 

A: PHS TERMINAL 

B: BASE STATION 

C: IN COMMUNICATIONS 

D: PS SIDE DISCONNECTION 

E: DISCONNECTION 

F: RELEASE 

G: RELEASE COMPLETION 

H: RADIO CHANNEL DISCONNECTION 

I: COMPLETION OF RADIO CHANNEL DISCONNECTION 
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CS 1 A^TDMA/TDD^tDfflgccDam^-V^KO 
■5^£#5^*;i/£PHS*8*PS 1 KfllDMSTiim* 

■a— /tc s v^6»ftsnfc&a&2i#fi<03 >?>^/ 

^>?>u/*D— ALSV*^^BIiffl*PS l 
^JfiftT^o dcD^L SilCS 1 11SW1 3 *BBj»U 




( 2 

1 

te»thm^ e g##janf $ rut t s , miss aus a. 
i&aaa*?*.* shunts, 
s aurr * « a , 

me&irtV somite, 

HfiiB#ffi'tt$g^#t^©^ <=> ti« 3 ntz&mmmmn &w 
m-rzammmmmmsti:* 40 
mib*^ v- >?q © B3iB^ifti^* «t k> mmmt 2 nfcg 

itESffl^acj: osmsnfcR**«#iaji«B*^a 

fc? c ir*;P*fflJHUTtflE#fi«#E#fc:#fS-r**fi 
if* £ HfTlB#ffi«^S«^ g»i 6 fflE&Mtffl^H #T 

-5 * © t s-jmi u fc c t £#m t tz&mmm ~>x 7- 

A. 

cw*^3] ifjRjgi. 2 ^-rnd^iB^o^iijafiv so 
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X^AK&l^T. 
MIBStft^«, 

ffiESfiffiftJMH©^**;!'**!^ LTflttE#a« $8£ 

7 u— A£g{f u^^ci i sw«fr*»»afs->^?- 

A. 

[ffi;jcJB4] wjIcjsi.. 2 ^Tn^8Bffi©^®iam-> 

[0 0 0 1] 

s£->x t- AS: t* co^idaff ->x^a f^wr -5. 

[0 0 0 2] 

[e£*©ftffi] ^ida{g->x-r-A»— otLt, ffi^^ 

8l?ttt!g->X^A (^TPersonal Handy Phone System 
: PHS £B&$rr5) #19 9 5 ¥ 7 ^ «t DKCUffl 

[0 0 0 3] C©PHS(J, -OdDStt^^A/t-tS 
X'J7©^:t3*^8 100~ 200m LT, JS$i 

a£>/t->X^AXf£-3,, 
[0 0 0 4] PHSl:tt. ttJR^^^^JUHKSMJii-r* 

*IS^fXr^3n-5S#ffl©->X-r-Ai^fe^)„ I®5 
%4fc*JH->X7 L Afc:oi»Ttt. i^-*— k?X©SMM£ii 
©fc*K|g— 3l«Wfffl#AJl<B»5nTM 
-5. Lfc**t>T, flfi«tC«fcr>T«S^4 0©->X^A*< 

LT^3f5CD PHS 0*fifc-pl»TlftW"r*. 
[0 0 0 5] ai4li, ±fBPHS (StfflxXfA) 
Ol*lMSbfct)fflX*Jb5. 

[ooo6] mm\zffc?&o\z. ccoPHSfa. 011 

tfXitt^-f^JHIB (CtT I SDN 

iCSl~CSm, flfSfHWftltCC. WkV&WiWM 

tLX©PHSS*PS l~PSn&i'j)^M3nX 

^s. fiOT8iccii, ->x^A*5iffl-r-5)fesei© 
wsflMges^-jS"*— * & f £*r l> t 
v»*. «»oa*sicsi-csm«. -e-n-^'n^g i 
oo~ 2oom©-t^tB?«n^*i^v->^jgfigbjan© 

x-xibxn i w>^7x-xm?ns. I 

'-f>?7i-Xtt, I SDN©;!— »f • m-f >?7i 
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M&ttiNLfz SCOT'S 0, I SDN©a*-f>^7x- 
XEItt (2B + D) S2*««Ltt»©T?»5. Tfcto 
5, d<Z>I W>^7x-7tt, fM?J3CDD^^;l/£ 

[0007] hi 5^sr«t'5ic..ftaa!sHcs i-c 

Smte, RCR STD- 2 8 K^fflLfc&SK 
x-X (7>5^gBl0, RFSB11, 3K£«&1 ■ 
2, ^pg&14, giaSl 5, TDMA/TDD»M 
1 6, ADPCMh^XH-T^SBl 5 0, iftffl 
SB 2 2 ft: if) TTCI ' -f >^ ^x-X^2pftL Lit 
7>fWHH^>i'7x-X (ISDN^f>^7x- 
X: ISDN-I/F21) t(DZL^D(D-f >^^x-X 

m ^ ir *;kb»j a & £ * g w l, t ^ 

-r&fr-S, ftSttSCSl-CSmtt isa^GDfM 



T4o0, 



ibfcJg^te, ISDN-I/F, r^fy^ 



[0 0 0 8] ^16l:^«^II, &PHS18*PS1 
-PSnft RCR STD-2 8 f£ipftbfc*!tt-f > 
^^x-X (T>5 = -^853 0, RF3B3 1, J&KKffifiB 
3 2, HI^gP3 4, ^pgB3 5, TDMA/TDD8I 
»3 6, aflESC«S83 8. S^n-^ 

^3 9 a**T*WM!l31«3 9, Xt 8 -^4 1, ^< 
^42, r^X/K (DP) 43, (K 
B) 4 4, £fflWffi4 5fci:> f-^ISiB*t© 

<k\ ^cDiiftiiStitjftPHS 
SBSPSl-PSnJt ^-^ttJBttaB, 

«k:jki;t, w*s«, 



b\ /^yfU-faifti:) SB&SHfift 

a^To«ffls#*LTKia, i*»r*ise*r 

[0 0 0 9] 017-020 S#Bg LTt£*<D P 

[ooio] fie3fc©PHs<z>»&, stages i-cs 

m^Mt^Iiy- >|^{: P H P S 1-PSn 

-^(^Sifi^CS l-CSmCJ;oTPHSS*PS 1 — 
PSnM^t^^lTWWC^n^o ^ 

-rnaxDSJttscs i-csm^i$nfcPHs» 

PS 1-PSnte, Sflfe^CS 1-CSm. ISDNfe 
* W410 A«B*H S NWft f ft^ LT*r*l«K«T E L 

[ooii] zl<di&* wmmmmwcciz&v i sdn 

*3«klX/1^ry H(PNWS^ltPHSa*PS 1-P 
20 S n^ctlKSJ&^C S 1 ~C Sml£«;b 3 

[0 0 12] d^T, »tfljatPHS«S*|HC!>»fi|*7^ 

tx*^t««iai»a!iii*st<z)«BKtPiriTiaw-r-5. 

&#PHS©«&;fccfctfl(i^^ 

RCR STD-2 8 r»n#ftn— F ^X«R>-*7- 
*±CXJ T-Q9 2 1 -b rfflgiiff 

Kir2tt«j , jT-Q93i-b mBmmmmm 

[0 0 13] PHSte, ISZ^irX^atlTT^ 
tt'J7 4— T DM A (Time Division Multiple Acces 
s);£5S;£SUflU eiSSiLTTDD (Time Divisio 
n Duplex) £SJBUTV>*. cntt— U 7 

btc^co^ A£ 8XD 7 Hc^f'JLT, TO (CS 
— PS) l: 4XD7h, ±0 (PS — CS) C 4XD7 
40 HfiJO^T^o d<D5^±D, TO lXP7hMaf 
Wffl«llXD7h) TfeO. SO 3XDv/K 

teaffi?**-^ (affiffl«?axnu/ H) t«s. cnc 

ffit^S. dO«^^^«Sei@l^at4, 384k b/ sT 
[0 0 14] 01 7t4TDMA/TDD*S:c7)7l/— A 
[0 0 15] raBfciS^T, 5^*^ 1 (CH 1) i^U 
50 CDJEf^ 2*«PHSSg*PS lfcWO^TS 
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[0 0 16] PHSoSfiXn haw*. iiEF B 1©A 

> Kvx-f ^€5gA£-r-5U >^Y*JU:7x — X, A> 

f v-x-r i7 *»i4$nt cstps ra-enwattsfr 5 u- 

— k*X ^ 7 x - X*5 J; O^aff * -5 ^ ^7 g3t 
$rfT-5fflfs7x— X©Hg#g©XD l-3;|/7i-XM 

[0 0 17] ^i7i-Xtt. MJELfc-'J >:??-v* 
il'«47i-Xit- b'XtSAC^x-X^b^-S.., U> 

[ooi8] -tf— t*x*g&:7x-xn. 'j>^5=-^^;i/ 
tfX^r^;U) , a(i:7x— XK&BfcXo KzuMIgij 

[0019] aft7x-xtt> &+t— \ixmzmmtz-7 

[0 0 2 0] OSIffl7fgftf;i-Op%, *S$gEF B 1ff 
^5£tC#:b£>©«Wf -fl, 2, 3Tib5. l^f+1 

£8l;£U Wir2tt, SJttJtWaflUfcHPHSSS* 

[0 0 2 1] tTR ^3l5©PHS©^mt»{fK»^TO 
T. MM, CCteW-V3©$lfigT-;fc-5.. RT (ft** 

») W£«^Lfc9^t-£fc#©«frc&o. is 

DNffll/-ft3SI*l;LTU«. 
[0 0 2 2] Sf. il8^ffl^T«OPHSOM 

saws'— ^r>xfct3V4TBiMr*. isi0ic^-rj:p(c. 

flaX'liPHSig*) «. Bf^^y-fe-v^p (IT- 

it&mm) izmm-vmrni,, i*«^*Hj&-r*. 
[0 0 2 3] y«»aa«*s«it*egJtTu»*« 



B#-r*. c©B**sitfciHtt. %.mmmsx*v±: 

[0 0 2 4] RT««B**fT-5dt*ISwSnfca.- 

t-yfc±oa-!fi:aasft5. a— tm. sear 
[0025] L-T. a— *ffrt><D&mtemmmmm 

[0 0 2 6] tf^gEB^^yfe— i?*§(fr-S- 

SOTS. BK**^yfe-S?*S«LfclHtt. l^fRfcB 

20 Satta- tf©*— A*^rUF*9©f§IEfi£ffl^Tt#e> 

n>t 3gsEftg&$ $ n.— tf ^ e> a*o $ nfc t> © t — a-r 

[0 0 2 7] Btttt*Jfl«^— 3ft©«^, «f«W«IBO« 

©*^tt. imesiNtttrrs. 

[0028] m=L— yn*«niu*tiBS6snfccit©*s 

[0 0 2 9] i|£HT, m 1 9£ffl^T«£3l5©PHS©* 
«*J»5'— 5r>XJC^^TRWr*. M (BrettS* 
^) tt. SBf^^-fe-v ! S:rL—tf (ITIJPHSS*) 

[0030] a— tf*«a$a«*af!»*£awx^<5» 

a— y-*ti^«*$SB*^yir-v{-J;OaaHf^?: 

[op3i] RTmmwM^no^t^m^ntc^.- 

1f«. ^B^^^-fe-i'lC.tORTtSfig^picBjR-r 
50 S„ mfcgttttW-SnfcRT«AEtt, ^B*/©^^^ 
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yi:<t 0 MM*«6S«fcB*-r*. IHfcgWfl-W- Sftfc 

[0 0 3 2] ^--if*>6©(iJ»&«fl6E*««i»T-r* 
t, !HttBKaKS»3iU Bffi5#**-fc-5?£:x- 

<=» ftfeBiEft * a.— tfjfc s a*n s n& t> © t —a 

[0 0 3 3] CCf. «*HB8E»*a*^— a«5*«-. 

BiE*S*J&«— »©»£. tfftfft&i£tt-r&. 

[0 0 3 4] BBE««F^yfc— >>*HiUfc3.— & 

b&IHtt. «»«B^yfe— 5?*3.— IffcS&fllT*. 
— iftt. ®«£*«tt©^7«*TJ6«*B*-y-fe-S? 

jfiufxifon. aftfttntesns. 

[0 0 3 5] &*5. 02 0 !C«)BfO$iJfflI->-y>X5 L ^ 
— h£*U {fcfiS»£/\>K:*-n©«Hffll->— •ir>;* 
®iKB^l±#BS-rS„ 30 

[0 0 3 6] ±mVfz£ol,Z> PHSI1 ^^ei^. ig 

* iifcwfflty;^ sn. ^-/N'-r > tf zl - 

V>*>. SfcPHStt, ^^©^ISfflfl*^ v;^* 
fU #/£©f&L 3>fcf;r — *&£*©?*— * — vt* 

y h7i7-tX-^/tya>®{f. &M^-> • K+>— 40 

[0 0 3 7] M*.ltt> • t7> K-9--t*XlCcfcoT# 

ni-x, «?*;m, ante. frfti*«. 

F«i&<!£at#iLSn*. £©flfi. &S1#5££|B!@ : fir©tiNB 

[0 0 3 8] td5T, «f OiiiRfflM^R. ^A- 
K ttT«fc£©»Jta»H]Kfc^T. PHS«H**«» 
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[0 0 3 9] 

C©«fc3K:±ifiL;fc« 
3f5©&H)ffl{§->X^AT«:, • xV>FtM*«Sflt 

£f?'5»&. £i&J5£IMMIil£M©e£B (iS^EPfl) 
«. IrH^M' 30©3^*^ (affffl^aXP->- h) 

(Dgr < © A««i» ffi&tt * g •& ZL t. HfiT S & ^ £ H 3 PI 

fir^ti-fto. iitiTttisinx h^tiAr-st* 

if ALT. ffl3fl»mK^tofc<&3»*lJ&«»-6. 
[0 0 4 0] *3WJtt£©J:5&liBS«Kfe-r*fc8&K: 

«tsnfct>©T, — t3©*ift^{Ccko^^^n-5«ev 
— >Ki*^T?-r^l'©l>Jfflj»**JlS». ^<©#ibSS 

[0 0 4 1] 

[Bii**ft-r*fcJ6©*a] ±BbfcBfla*aj«-rs 

tt*^ltB«©^«ja(a->X^A«. a*?** 

s?^jHBK:fli»©aiftjs*»ttb. ftte$fiflbs«t^dE 
^twaattJRx-f ^^jnnm*ss«UTaflr*?i()BK: 

huIB#«j^*«, 5?^;HH 

^#ia««K*»«t»ttaffiK*s««a«ra¥g:s 

miaB*jfe^«, Hjtess^v— >F*g©Htrte^i!))is* 

B^ac j; o £«sti&Kj*!&miifl»tts#j&>a«£# 
Mie^*^^ 5?^;niH©#iftW«a«*a*»6A*uji9 

[0 0 4 2] l^fi 2 Et©*»ifi->^f Att. 
^^;HHlc«ft©a«S»*««!U. 

■&S€r5=-^*;p*as?L-TittaE»»«ii5i5Kiji3aT. it 

«2«H!iiB*i:MEajR^^^JHHIW*»«l/Ta«* 
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Snfce###tt«#g3ftj&»H«S#a*S*||j£U WIS 

te#ffi jfft tc*# jst «>#Mif $s s Me#&w w 
[0043] »*«3a2«o»iba«->x7 i Att. a* 

JSl. 2^rft*>E«©»»a«S'X7 l AK:fe^T. Aft 

[0 0 4 4] W*JS4l2«©^Sjjift->X5 : -Att, fit* 

ts»wMmt. wEs*»*»6»i»3ax6tifc#aa« 20 

*H©^*:M/^5flME»ffl**&«l»LT^*IBI. ± 

[0045] *«9i©»tta«>'XT-A©«#. mtum 
*>©*», anr©a«fi**»s«»8ij*jj;i;fl3tuT, #*a 

[0046] nt. &mmmz-i*-zf 30 

ut. 2im«fBtt7V -tr-r^tu a»$n;fc# 

9 )\'Mv>mm.mnm^@t& & wtmwm izmm ts tut 

[0 0 4 7] T^ttoTB. «t£©^KfSS*tC|Il-©®ISffl 

i*K3>-f->y»«H**mufc#»©iM!ia*fc»L 

*. 0B*.tt»*©4Hftffi|SK»R. iTF^ftt* 
©#^ratC*5^T. PHSS8*£SI?I?LT1/><S£*© 40 
A*»^"> • 7 r V>h'TJl©t>— t*X£^5jcLfci§£\ & 
AjG» P H S (CT^-M© a >r>ys»Sts :ifc 
<fc 0 . # jl— tf tt-t ©*fcjgfcj&t 6 K LTfg3 >:r > 

[0 0 4 8] #ia««aft^RT**-fe>^-y— 

[0 0 4 9] 
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[0 0 5 0] 13 1 «*S§BJ©^i!jMfI->x^-A{t^-5- 
o©*16»«Tf*SfBaa!*#«K>'^T-A (UTFPers 
onal Handy Phone System : P H S tB§^f-5) ©*gJ5£ 
B2BXAlA©«|jsK£^-rBI. i3i^» 
5fc (PHSS*) CM&^t@T$5. £©PHSte 

[0051] raiaicfcu-c. trx^^ >> 

I NWtcti. ttft©£j&Ji)CS l~CSm, eSnHJHK 

tec. -tr>^-y— ncs vfeifTjiSHsnTUiS. t 

s ioo~ 2oom<D±)itm^ti^mmv->^m^.v. 
*A-xu7K:jin©a:i»«fc5«'*B«sn. sfie©-* 

-t:XlU7^MLTH5. £©+*-- k\XX'J TrttC 
tt. *»©PHS(K (fFKMtfO PSl~PSn^ 

igcsi-csmicit nfnn- *M-AL S 

V**SiS!SnT^5. i©P— *;W--/tL S VtCtt. 

7x-X^ffl$tl-5„ £©I '-f>^7i-Xlt I 
SDN©a- +f - m-i y^yjL— H>^7i 

-xi;phS)8*p s i~p s n©esa®#)iB^#in 

L,fcfc©T'^0. I SDNWS*^ >^7i-XHIg 
(2B+D) j6 2*«fflUTV»5. -ffS.^, I ' -f > 

[0 0 5 2] PHSS*PSl-PSntt, SttlgC S 

©*^V— >S:JgjST-5ViTn^— ^©Sltfi^CS 1~ 

Z>. ^LTPHSStP Sl~PSnH. SflS^C S 1 
~CSm, fttf^y^ilNW, iDAHiSfflSNW 
^Ct*$^LT^miS^TEL 1 ~TELk1>flSfflP 
HS->XtA (»vXrA) fciftlftttSn, jI« 

[0 0 5 3] ±MmV&mCS l~CSm©i^02 \Z 

[0 0 54] ra0tCjS-f«fc"5£, Sfl&^CS l~CSm 
tt. T>5^g&10, RFgBll. £H&«»12. X 
-f7fl3 U^TSWl 3 , ttfSSBl 4. &m 

3515. TDMA/TDDjJllSl 6. -feU-i/^17, 
2 0, j£ffi^&g&l 8. f^J-ryi' 1 9. ISDN 
^>^7i-X2 1 (KTISDN-IF2 1tSi 

I SDN- I F 2 1 , £%mffi2 2i5<k^D- 
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fi )V^r- A L S V & £ttl*38BA* \Z ct 0 »£g $ nt ^ 
£. 1"J&:to%, ^OSi&^C S 1 Smte, f*OA 

18, SW1 3tC^HU St^Ko—*;!^ 

[0 0 5 5] t>^it-/1CSV*6lt §S1^^CS 
1 -C Sm(7) I SDN- I F 2 1 l£#«n >5=->U/#K 
SSn, ra/U^14LTP-^M- /MS VK* 

w^n^o ai^cs i - csm^sisib/iPHs 

ffl*P S l—PSn^n>^>u/*e2ITSS'&, n — io 

U, I SDN- I F 2 1. -kU£7*2 0, igfie*»ffi 
(64 k /32k bp s) 18.irl/^^17. TDMA/ 
TDDjaSgpi 6, XHffil 5, RFgBl 1. 

4HK0S.W1 3^P^tt-r^^<h{CJ:0SJft^CS l-C 
Sm^PHSSSPS l-PSn^^±OIfimi 
XD7 h£S«L&l>«fiBeiS3HLT^*. 20 
[0 0 5 6] [3 3 {CTKTJc^fC, PHS^*PS1-P 
SnU T>-^^gP3 0, RF8S3 1, p a pK^«§K3 
2. X<7^3 3 (KTSW3 3tit) . Um SB 3 
4, ^g£3 5. TDMA/TDDffl38B3 6, irl/^ 
^37, 3»aESC««3 8, f^-f7^3 9a^t 

^^42, t^X^K43 (HTDP4 3« 
f) . ^-#-F4 4 (HTKB3 4tit) , iftJH 

[0 0 5 7] -r&to^, &PHS^*PS 1-PSn 30 
tt, t£*<£>RFg&3 1 F^tCSW3 3 LfcfcGDT* 
u0PHSi*PSl-PSn^, JWil^ 1 ** 
;M£JHNfIC±1M»!«4 5CO|&^TSW3 3^P^«C-r^C 

[0 0 5 8] i©J;5(:IrtantPHSl:J:53>r 

[0 0 5 9] 0B;l«-fe>^1j-— AC S Vtt, PHSS* 
PS 1 - P S n^8ff«&«!:©3 >f >7Sl«Lfc 40 
0, n— AL S V^n>^>^y^gBfIU^0-r 

ssm ^n^«c^#fficD=] >T>y^Si&mc si-cs 

[0060] 135 ICR CR STD-2 8l^£SnT 

Qfflwmmmxu*yb<DsccH<DffitiL&ijkis. m7\z 

T0^$ifflTO!XD7 h©SCCH©«MSt« 50 
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[0 0 6 1] kt, »»»tSjtt*nfcp-*;nj— /x 
t*asnT^^#«D>^>^sr&PHsais*'\ttiii 

[0 0 6 2] H8, H9JCdO»«iaffi^T'AC!)tt3l 
It— fX^UKPBlT^TDMA/TDD^ 1/— A(Dffl 

[0 0 6 3] [siEitc*5tiT. l^aifflftg^; 

P7 K 2- 4^iI§SJH$?3lXni^ hTfe^o 

2T^it-ex^fT^tlTt5 0, PHS£§§* 
P S 2 tPHS»*P S3^i;3>f>7^§flLT 
^t^^ 4TH PHSa*PS4«©I(| 
SrfToTV^.. H8 tH9 t©iS^tt, H8TI4PHS 
SS*P S 2tPHSa*PS 3*t^**;U 2(^)_h0m^ 

5^*;i^fflf^tc_t9fl^ (PS — CS) 

[0 0 6 4] cnn tt^**;P«JB«Mc:. 
ex*§&*T^£tt»C0PHSffl*PS 1-PS n*^ 

d^fs&frto&^CBT, -£-<D5i\ PHSSB*P Sfl((OA 

[0 0 6 5] #ct£, H10-H13 *#RBbTPHS«& 
*PS 1-PS Wx.tfPHSffl*PSloa 

— tf3&«*a-rsa>^>!ya«-9— ifxsa«jacs 1 

(cSittsnfcp— al s v*>s§w-£*'&<z>» 
f^^risej-r^o Hiottu©PHsi;*^T, phss 
*ps i&^>T>y&A^Tz>m<DMmmm$:^Ty 

W&txTBI* Hl2*5«ktfHl3H PHSSJPS 

i, Siscs ip^<D3>^>!y*i^-ex^f¥^^ 

-fcfXWu PHSffl^P SI-PS n^^,t>^^-A 
CSV^SIMC S 1 -C Sml£»«;*nfcD— 

u-nLSV^3>f>yaftS*Sff5cti:±^T 

S*WI:(iP H S«*PSl-PSn^ 
50»«©*JIB^— ^>XL^#«Eb7tCVi 8 S fed GO* 
£\ »*r^^;i/«I NW±0t>^-ACSV^ 
5 : f*&att2l#ffi©3>7 : ->^^Stt!JSCS 1-CS 

0> □>f>yfift*-fXH £<£>a-#JHt-AL 
SV^§IMCS 1-CSm^^LTfT^feO^-r 
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